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METHODOFREPORTINGCHANGEOFMOBIIJSCOMMUNICATIONSERVICE 
OPTION TO MOBILE SWITCHING CENTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a mobile communication service, and more 
particularly to a method of reporting a service option re-negotiation to a mobile switching 
center. 

2. Background of the Related Art 

[2] Generally, when an call (i.e., originating/terminating call) is established in a 
related art CDMA mobile communication system, the service option negotiated between a 
mobile station (MS) and a base station is reported to a mobile switching center. 

[3] Specifically, if a mobile station wants to receive a specific service, it requests the 
base station a sendee option corresponding to that sendee in an initial call setup procedure.Then 
the base station and the mobile switching center assign the required resources to provide the 
specified service to the mobile station according to the sendee option negotiated with the mobile 
station. 

[4] In the call (i.e., originating/ terminating call) setup procedure between the mobile 
station and the base station, the mobile station and the base station perform a service option 
negotiation procedure.Then the base station reports negotiated service option to the mobile 
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switching center. The mobile switching center makes accounting information or creates a call 
detailed record(CDR) based on the service option information. 

[5] If the service option needs to be changed by the base station, for example due 
to base station's resource management, or by the mobile station during the conversation, a service 
option re-negotiation procedure can be performed.The service option re-negotiation is carried 
out in accordance with the communication standard for the signal process between the mobile 
station and the base station TIA/EIA IS-2000.5. 

[6] Figure 1 illustrates a mobile communication system. Referring to Figure 1, the 
mobile communication system comprises a mobile station (MS) 1 , a base transceiver station (BTS) 
21 and a base station controller (BSC) 22, namely base station, and a mobile switching center 
(MSC) 3. Communication between the mobile station 1 and the base station (21 , 22) is performed 
according to theIS-2000 standard. Communication between the base station 21, 22 and the mobile 
switching center 3 is performed according to the 3G-IOS standard. 

[7] Figure 2 illustrates the call set-up procedure of a CDMA mobile communication 
system.The procedure in the Figure 2 focuses on theoriginating call setup procedure including 
service option negotiation process. Here, the service option negotiation procedure in Figure 2 
is also applied to the terminating call set-up procedure. 

[8] Figure 3 illustrates the structure of a 3G-IOS Assignment Complete message 
including the service option determined through the call set-up procedure of Figure 2. This 
message is transmitted from the base station to the mobile switching center. The message structure 
comprises a one (1) byte message type field, 301 for message discrimination, a channel number 
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field 302, representing the channel number allocated, encryption information 303, representing 
encoding information of transmitted data, and a service option 304 representing service. The 
service option includes a service option information element identifier (IEI) 304', and service 
option information 304", representing value of the service option. 

[9] A related art originating call setup procedure will be described with reference to 
Figure 2. First, when a user attempts to initiate a call, the mobile station transmits a TIA/EIA 
IS-2000 Origination message, including a service option so_A identifying the sendee required 
by the user.The origination message is transmitted to the base station on an access channel (step 
201). 

[10] The base station, having received the IS-2000 Origination message, transmits an 
IS-2000 Acknowledgement Order to the mobile station (step 202) .The base station then assigns 
a service option connection identifier (SOCI) (expressed by 1 byte to discriminate respective 
services) to the corresponding service.The SOCI is an identifier element for identifying the service 
provided between the base station and the mobile switching center. The base station transmits 
a 3G-IOS connection management (CM) service request message, including the sendee option 
so_A requested by the mobile station and corresponding SOCI to that service so_A, to the mobile 
switching center using a 3G-IOS complete layer 3 information message (step 203). The sending 
of this message drives a timer T303 for awaiting a 3G-IOS assignment request message from 
the mobile switching center (step 203). 

[11] Thenthemobileswitchingcentertransmitsa3G-IOSAssignmentRequestmessage 
to the base station to request the assignment procedure for the radio resources (step 204). The 
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sendingof this message drives a timerTl 0 for awaitinga 3G -IOS AssignmentCompletionmessage. 
The Assignment Request message terminates the timer T303. The base station and the mobile 
station then exchange a channel assignment message for the radio resource assignment process 
(i.e., traffic channel assignment process), a traffic preamble signal for matching the traffic channel 
synchronization, thebase station sends Acknowledgment Order to acknowledge the traffic channel 
preamble, and the mobile station sends Acknowledgment Order (step 205). 

[12] After completion of the radio resources assignment procedure, the base station 
newlyassignsaconnectionreference(CON_REF)definedintheTIA/EIAIS-2000.5 specification 
as an identifier for identifying the service between the mobile station and the base station. The 
base station then sends a Service Connection message to the mobile station, and the mobile station 
sends a Service Connection Completion message to the base station.These messages are used 
for determining a service configuration including the CON„REF (let's call it as CONLREF #1) 
and the corresponding service option so_A (step 206).And the service option could include"l 3k 
voice", f, 8k enhanced voice rate control (EVRC)"in case of voice call to identify the kind of sendee 
and the quality of service. 

[1 3] According to the assignment request at step 204, the base station transmits to the 
mobile switching center the 3G-IOS Assignment Completion message, including the service 
option so_Adetermined through steps 205 and 206 (step 207). The mobile switching center, upon 
receiving this message, terminates the timer T10. 

[14] After the above described processes, the mobile station, base station, and mobile 
switching center enter into in a conversation state, and the mobile switching center uses the service 
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option included in the 3G_IOS Assignment Completion message received from the base station 
for creation of the billing information or the CDR. 

[1 5] Subsequently, if the base station requires a change of the sendee option due to, 
for example, resource management of the system or a request of the mobile station during the 
conversation, a service option re-negotiation procedure can be performed according to the 
communication standard TIA/EIA IS-2000.5 between the mobile station and the base station 
(step 208). 

[1 6] When setting up the call, as described above, the service option negotiated between 
the mobile station 1 and the base station 21 and 22 is reported to the mobile switching center 
^ 3usingthe3GIOSAssignmentCompletionmessageasshowninFigure3.Thereportedinformation 
|ji is used for reasons such as billing information. 

t s 

! 

ff= [17] When the service option of the call is changed through the sendee option 

® _ re -negotiation procedure during the conversation, however, there is no way to report the change 

y. to the mobile switching center 3 currently. Instead, the mobile switching center can create the 

-•5:3,: — 

Q billing information or the CDR using only the service option negotiated during the call setup .Thus, 
the initially created information becomes inaccurate if service option re-negotiation procedure 
occurs during the conversation. 

[18] For example, if service option is changed from a 13k voice to a new value of 8k 
EVRC through service re-negotiation, there is no way for the base station to report the change 
of service option to the mobile switching center. Consequently, the data created based on only 
the sendee option negotiated during the call setup is incorrect. 
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[1 9] The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/ or technical background. 

SUMMARY OF THE INVENTION 

[20] Anobjectoftheinventionistosolveatleasttheaboveproblemsand/ordisadvantages 
and to provide at least the advantages described hereinafter. 

[21] Another object of the present invention is to provide a method of reportinga 
service option changed according to a re-negotiation between a mobile station and base station 
during conversation to a mobile switching center. 

[22] Another object of the present invention is to provide a method of using a changed 
service option. 

[23] Another object of the present invention is to provide a method of reporting the 
result of the sendee option re-negotiation procedure performed when at least two services are 
simultaneously provided with respect to one mobile station to a mobile switching center. 

[24] In order to achieve the above objects, in whole or in parts, a new method provided 
is thatthebase station reports a changed service option using an Assignment Completion message 
to a mobile switching center, comprising a message type, a channel number representing a 
communication path being used, transmitting encoded information, and the changed service 
option. 
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[25] In order to achieve the above objects, in whole or in parts, the other new method 
providedthat the base station reports a changed service option using a Service Option Report 
message, comprising a message type and the changed service option. 

[26] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the invention. 
The objects and advantages of the invention may be realized and attained as particularly pointed 
out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[27] The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

[28] Figure 1 is a drawing illustrating a mobile communication system; 

[29] Figure 2 is a flowchart illustrating a call setup procedure of a related art CDMA 
mobile communication system; 

[30] Figure 3 is a drawing illustrating a structure of a related art 3G-IOS Assignment 
Complete message; 

[31] Figure 4 is a flowchart illustrating a method of reporting a changed service option 
through a service option re-negotiation between a mobile station and base station using 3G-IOS 
Assignment Complete message; 



[32] Figure 5 is a drawing illustrating the structure of a 3G-IOS Assignment Complete 
message of Figure 4; 

[33] Figure 6 is a drawing illustrating a structure of a sendee option list in the message 
structure of Figure 5; 

[34] Figure 7 is a flowchart illustrating a method of reporting a changed sendee option 
through a service option re-negotiation using Service Option Report message; 

[35] Figure 8 is a drawing illustrating the structure of a Sendee Option Report message 
of Figure 7; 

[36] Figure 9 is a flowchart illustrating a reporting method when one or more service 
options are changed while all other services are maintained according to the preferred embodiment 

m 

\j\ of the present invention as a result of service option re-negotiation procedure; 

t 

QH [37] Figure 10 is a flowchart illustrating a procedure and process in case that one or 

L ; more sendees are released and one or more service options are changed according to the present 

i — 

y : invention as a result of service option re-negotiation procedure; 

D [38] Figure 1 1 is a flowchart illustrating a procedure when any service options are not 

changed and one or more services are released according to the preferred embodiment of the 
present invention as a result of service option re-negotiation; and 

[39] Figure 12 is a flowchart illustrating a procedure when all the services are released 
according to the preferred embodiment of the present invention as result of service option 
re-negotiation.. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



[40] A method of reporting a mobile switching center 3 the service option changed 
by a service re-negotiation procedure between the mobile station 1 and the base station 21, 22 
after the completion of call set-up is described below. Additionally, the message structure and 
a procedure between the base station 21, 22 and the mobile switching center used for reporting 
service option changed as a result of re-negotiation will also be described. 

[41] Figure 4 illustrates one method of reporting the changed service optionthrough 
the service option re-negotiation between the mobile station and the base station. This method 
uses Assignment Complete message to report the changed service option to the MSC. 

[42] Figure 5 illustrates the structure of the Assignment Complete message in the Figure 
4. As shownin Figure 5, changed service option information is added to a conventional Assignment 
Complete message, which is defined in the 3G-IOSA1 1/F.This redefined Assignment Complete 
message is used to report to the mobile switching center. The redefined message modify a 
conventional 3G-IOS Al message structure (as shown inFigure 3) which is used to report the 
completion of the call set up to the mobile switching centerby adding a new field, service option 
list. The service option list is an information element that can contain the result of service 
re-negotiation between the mobile station and the base station. 

[43] Figure 6 illustrates the structure of the service option list in the message structure 
ofFigureS.Tosupportoneormore services (for example,avoicecallandadatacall) simultaneously, 
the service option list structure preferably comprises a one (1) byte service option list IEI 601 
to identify respective provided services, a length field 602 to indicate a length of transmitted 



information, and a number of service options field 603 to indicate the number of service options 
changed as a result of negotiation. Also, a SOCI field (# 1 ,#2) 604 is included to identify the changed 
service,andaserviceoption(i)field605isprovidedto 

(i.e., option) (for example, so_A and so_B are identified by two bytes).The SOCI(#l,#2) 604 
and the service option(i) 605 information are repeated as many as the number of service options 
603. 

[44] Figure 7 illustrates the other method of reporting a new service option that has 
changed through the service option re -negotiation between the mobile station and the base station. 
This method is accomplished by using a Sendee Option Report message that is a new message 
not defined in the conventional 3G-IOS Al I/F. 

[45] Figure 8 illustrates a preferred structure of the service option report message in 
the Figure 7.The service option report message preferably comprises a one (1) byte message type 
to identify respective messages, and a service option list.The service option list information is 
the same as that of Figure 5. 

[46] Figures9,l 0,1 1 ,andl 2illustrateuseablemethodsofreportingtothemobileswitching 
center the result of service option re-negotiation between the mobile station and the base station 
in various cases according to the present invention. 

[47] With respect to Figure 9, a procedure of reporting the change is shown, where 
one or more service options are changed while all other services are maintained.In this procedure, 
the result of the service option re-negotiation between the mobile station and the base station 



-10- 



can be reported to the mobile switching center using either ofthe Assignment Complete message 
or the Service Option Report message(step 901). 

[48] With respect to Figure 1 0 5 a procedure is shown, where one or more services are 
released and one or more service options are changed.In this procedure, the result of the service 
re-negotiation between the mobile station and the base station can be reported to the mobile 
switching center using either of the Assignment Complete message and the Service Option Report 
(step 1001 ) .The service options which are to be released are cleared using a Service Release message 
and a Sendee Release Complete message (step 1002). 

[49] Referring to Figure 1 1 , aprocedureis shown where one ormore services are released 
and the remaining service option is maintained, i.e., the existing service options are not changed. 
In this procedure, since the service option is not changed, no reporting procedure is required 
from the base station to the mobile switching center. However, the Sendee Release / Service 
Release Complete message including the SOCI information that indicates the released sendee 
is transmitted/ received between die base station and the mobile switching center to clear the 
service. (step 1101). 

[50] With respect to Figure 12, a procedure is shown, where all the sendees are to be 
released as a result of service option re-negotiation. In this procedure, a 3G-IOS Clear Request 
message,ClearCommandmessage,andClearCompletemessagearetransmitted/receivedbetween 
the base station and the mobile switching center as the call clearing procedure defined in the 
3G-IOS. 
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[51] Next, a preferredmethod of reporting the changed service option to the mobile 
switching center after the service option re-negotiation and the method when one or more services 
are changed, and/ or a portion of the service options is released will be described. 

[52] According to the method of reporting the changed service option to the mobile 
switching center after the service option re-negotiation, as shown in Figures 4 and 5, only new 
information elements are added to the existing message, Assignment Complete defined in the 
3G-IOS Al I/F. The new added information element contains information that has changed 
as a result of the service option re-negotiation. 

[53] That is, according to this reporting method, the Assignment Complete message 

' structure (of Figure 3) defined in the 3G-IOS Al I/F is modified to include the changed service 

! 

option in the message structure. Since service re-negotiation may occur during the conversation 

i 

t as well as the call set-up time, the mobile switching center should make the Assignment Complete 
message processed during both the call setup time and conversation. 

[54] In this method, in order to identify and support two or more sendees (for example, 
a voice call and a data call) simultaneously, the changed service option is reported to the mobile 
switchingcenter usingthe service optionlis tinformation elements (Figures 5 and 6) .These elements 
include the sendee option connection identifier (SOCI) corresponding to the service option of 
the Assignment Complete message structure of Figure 3. 

[55] Specifically, when the call is first setup, the completion of the call set-up is reported 
to the mobile switching center using the service option of the assignment completion message 
structure. When the sendee option is then changed through the service option re-negotiation 



-12- 




procedure, this event is reported to the mobile switching center along with the service option 
list information elements of the changed Assignment Complete message structure.The structure 
and effect of the changed Assignment Complete message are the same as that of Figure 3 except 
for the service option portion.Accordingly, the newly added service option list represents the 
change resulting from the service option re-negotiation. 

[56] After being changed, the Assignment Complete message structure includes the 
service option list information element in order to support the voice call and the data call 
simultaneously.This information element preferably comprises a service option list IEI, a length 
for indicating the length of transmitted information, the number of service options for indicating 
the number of services changed as a result of negotiation, SOCI (# 1 ,#2) for identifying the changed 
service information, and a service option(i) for indicating the changed service information (i.e., 
option). The SOCI(#l,#2) and the service option® information are repeated as many as the 
number of sendee options. 

[57] Referring next to Figures 7 and 8, in a second embodiment of the present invention, 
the result of the service option re-negotiation is reported to the mobile switching center in the 
form of a new message not previously defined in the 3G-IOS Al I/F.The new message is a 
communication I/F between the base station and the mobile switching center. 

[58] The Assignment Complete message, as shown in Figure 4, is the message used 
for the resource assignment procedure to mate with the assignment request.Thus, according to 
the second embodiment, a new message, named a Service Option Report, is used to report the 
changed contents due to the service option re-negotiation.The Service Option Report message 
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structure of Figure 8 includes a message type, and information in the form of a service option 
list of Figure 6. 

[59] TheserviceoptionUsdsthesameaslheserviceoptionHstofFIGs5and6.SpecificaUy ) 
in order to support two or more sendees (for example, a voice call and a data call) simultaneously, 
the service option list comprises a sendee option list IEI 60 1 , a length 602 for indicating the length 
of transmitted information, the nM 

changed as a result of negotiation, a SOCI(#l,#2) 604 for identifying the changed sendee, and 
a service option(i) 605 for indicating the changed sendee information. The SOCI(#l,#2) and 
the service option(i) are repeated as many as the number of service options. 

[60] In a reporting method according to another embodiment of the present invention, 
the contents of one or more services may be changed, and/ or a portion of the service options 
may be released as a result of the service re-negotiation. 

[61] First, referring to Figure 9, when a portion or all of the services are changed while 
all of the services in progress are maintained, the base station reports the changed service option 
to the mobile switching center in accordance with the method and structure of Figures 4 and 
5, or Figures 7 and 8, respectively. 

[62] Second, referring to Figure 1 0, when a portion of the services in progress is released 
and one or more the non-released service options are changed, the base station reports the changed 
service options to the mobile switching center in accordance with the method and structure of 
Figures 4 and 5, or Figures 7 and 8, respectively, and performs a service release procedure with 
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respecttothereleasedservice.Theservicereleaseisperform 
Release Complete messages defined in the 3G-IOS v4.1. 

[63] Referring next to Figure 1 1 , when a portion of the services in progress is released 
and other services, which are not the released service, are not changed, the base station is not 
required to report to the mobile switching center since the contents of service option are not 
changed.The base station, however, must perform a sendee release procedure with respect to 
the released service using the Service Release and Service Release Complete messages defined 
in the 3G-IOS v4.1. 

[64] Finally, referring to Figure 12, when all of the services in progress are released 
as a result of die service option re-negotiation between die mobile station and the base station, 
the base station performs a call release procedure using a Clear Request, Clear Command, and 
Clear Complete messages defined in the 3G-IOS v4.1. 

[65] Asdescribedabove,theembodimentsofthepresentinventionhaveman)^advantages. 
For example, a method of reporting a result of service option re-negotiation to a mobile switching 
center is provided by adding a service option list to the existing Assignment Complete message. 
Additionally, a method of reporting the result of a service option re-negotiation using a service 
option report message, having a new message structure, is provided when the service option 
re-negotiation procedure is performed with respect to a call made in the mobile communication 
system. 

[66] The foregoing embodiments and advantages are merely exemplar) 7 and are not 
to be construed as limiting the present invention.The present teaching can be readily applied to 
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other types of apparatuses.The description of the present invention is intended to be illustrative, 
and not to limit the scope of the claims.Many alternatives, modifications, and variations will be 
apparent to those skilled in the art. 



-16- 



